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PART II 

THE PRINCIPLES, HAVING SETTLED THEIR DIFFERENCES, 

FINISH THE JOB 

Another day had passed, and the Flight Folk had again 
gathered together and were awaiting the arrival of Efficiency 
who, as usual, was rather lat^ in making an appearance. 

The crowd was larger than ever, and among the new- 
comers some of the most important were the three Stabili- 
ties, named Directional, Longitudinal, and Lateral, with * 
their assistants, the Rudder, Elevator, and Ailerons. There 
was Centrifugal Force, too, who would not sit still and 
created a most unfavourable impression, and Keel-Surface, 
the Dihedral Angle, and several other lesser fry. 

" Well," said Centrifugal Force, " I wish this Efficiency 
Fve heard so much about would get a move on. Sitting 
still doesn't agree with me at all. Motion I believe in. 
There's nothing like motion — the more the better," 

" We are entirely opposed to that," objected the three 
Stabilities, all in a breath. " Unless it's in a perfectly 
straight line or a perfect circle. Nothing but perfectly 
straight lines or, upon occasion, perfect circles satisfy us, 
and we are strongly suspicious of your tendencies." 

" Well, we shall see what we shall see," said the Force 
darkly. "' But who in the name of blue sky is this ?" 

And in tripped Efficiency, in a beautifully " doped ** 
dress of the latest fashionable shade of khaki-coloured 
fabric, a perfectly ' stream-lined bonnet, and a bewitching 
little Morane parasol,* smiling as usual, and airily exclaim- 
ing, *' I'm so sorry Fm late, but you see the Designer's 
such a funny man. He objects to skin friction, f and in- 
sisted upon me changing my fabric for one of a smoother 

* Morane parasol: A type of Morane monoplane in which the lifting snr- 
laces are laisea above the pilot in order to afiord him a good view of the earth. 

t Sldn irictkm is that part of the drift due to the friction of the i£ir with 
foagbnesses upon the surface of the aeroplane. 
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GujyiMG Desceht wnHoiTT Pbopeller Thrust.— All 
aerofdaiies are, or shodd be, designed to assume tbeir l^idiiig 
asijg^ when the power and tfanist b cot off. This relieves 
the pilot of work, worry, and danger should he find himsdf 
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smaller angle of incidence than is the main surface, and if 
that difference is decreased too much, the aeroplane will 
become imcontroilable longitudinally. Sometimes the tail- 
plane is mounted on the aeroplane at the same angle as the 
main surface, but it actually engages the air at a lesser angle, 
owing to the air being deflected dovmwards by the main 
surface. There is then, in effect, a longitudinal dihedral 
as explained and illustrated in Chapter I 

Climbs Badly. — Such a condition is, apart from engine 
or propeller trouble, probably due to (i) distorted surfaces, 
or (2) too small an angle of incidence. 

Flight Speed Poor. — Such a condition • is, apart from 
engine or propeller trouble, probably due to (i) distorted 
surfaces, (2) too great an angle of incidence, or (3) dirt or 
mud, and consequently excessive skin-friction. 

Inefficient Control is probably due to (i) wrong setting 
of control surfaces, (2) distortion of control surfaces, or 
(3) control cables being badly tensioned. 

Will not " Taxi " Straight. — If the aeroplane is un- 
controllable on the ground, it is probably due to (i) alignment 
of undercarriage being wrong, or (2) unequal tension of shock 
absorbers. 



CHAPTER IV 

THE^ PROPELLER, OR '' AIR-SCREW " 

The 5ole object of the propeller is to translate the power 
of the epgine into thrust. 

The propeller screws through the air, and its blades, being 
set at an angle inclined to the direction of motion, secure 
a reaction, as in the case of the aeroplane's lifting surface. 

This reaction may be conveniently divided into two 
component parts or values, namely, Thrust and Drift (see 
illustration overleaf). 

The Thrust is opposed to the Drift of the aeroplane, and 
must be equal and opposite to it at flying speed. If it falls 
off in power, then the flying speed must decrease to a velocity, 
at which the aeroplane drift equals the decreased thrust. 

The Drift of the propeller may be conveniently divided 
into the following component values : 

Active Drift, produced by the useful thrusting part of 
the propeller. 

Passive Drift, produced by all the rest of the propeller. 
I.e., by its detrimental surface. 

Skin-Friction, produced by the friction of the air with 
roughnesses of surface. 

Eddies attending the movement of the air caused by 
the action of the propeller. 

Cavitation (very marked at excessive speed of revolu- 
tion). A tendency of the propeller to produce a 
cavity or semi-vacuum in which it revolves, the 
thrust decreasing with increase of speed and 
cavitation. 

Thrust-Drift Ratio.— The proportion of thrust to drift 
is of paramount importance, for it expresses the efficiency 
of the propeller. It is affected by the following factors: 
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